ABSTRACT: A series of pot experiments was consummated in open field at the nursery of Hort. Res. Inst., Giza, Egypt during 2014 and 2015 seasons to find out the effect of NPK at 2 g/pot, gibberellic acid at 500, and 1000 ppm concentrations (as a foliar spray 6 times with one month interval) and their interaction on vegetative and root growth and chemical composition of 1-year-old Cycas revoluta, Thunb. plants grown in 20-cm-diameter plastic pots filled with about 2.5 kg of a mixture of washed sand, and compost (3:1, v/v).
INTRODUCTION
Cycas revoluta, Thunb.
(Fam. Cycadaceae), Sage palm is a graceful palmlike tree or shrub, becoming 6-10 feet high, with the trunk simple or branching. Leaves long and recurved (2-7 feet), pinnae numerous, subopposite curved downward, narrow, stiff, acute, terminating in a spinelike tip, dark shining green. This is the most common cycas in conservatories, Javanese origin, it is usually found in all of the better parks and gardens, it is suitable as a center about which to arrange other ornamental shrubs, this species is of slow growth. (Bailey, 1950) .
Many workers proved that the good nutrition with any type of fertilizers usually improves growth and quality of various plants. This truth was emphasized by AbdelFattah et al. (2009) who revealed that the combination of Fe + Zn + Mn at 240 + 120 + 120 ppm and active dry yeast at 8g/l significantly enhanced vegetative and root growth of Schefflera transplants, as well as leaf content of chlorophylls a and b, carotenoids, N, P, K, Fe, Zn and Mn. AbdelWahid et al. (2006) observed that using yeast twice at 4 g/l + 6 g NPK/plant significantly increased height, fresh and dry weights of shoots and N% in roots of Euonymus japonicus plant, while yeast alone led to an increment in number of branches, stem diameter, root length, fresh and dry weights of roots, carotenoids content in the leaves and K% in the roots. On the same line, were those results of Desouky (2004) However, GA 3 at 200 ppm increased P% and 400 ppm caused the highest K%. The greatest amount of chlorophyll a was determined in the leaves of plants treated with GA 3 at 400 ppm, while the plants which received 100 ppm of both PP-333 and GA 3 had the greatest percentage of total carbohydrates. In addition, El-Salami and Makary (1997) noticed that treatment of Cupressus sempervirens seedlings with GA 3 at the concentration of 200 ppm increased plant height, number of branches and fresh and dry weights of aerial parts and roots. Likely, Abdel-Wahid (1999) concluded that GA 3 at the rate of 500 ppm increased plant height and branch number of Ficus benjamina plant. Auda et al. (2002) elucidated that soaking tuberose bulbs before planting in 200 ppm of GA 3 resulted the best vegetative growth and flowering parameters. On the same line, were those results of Saadawy et al. (2003) on Rosa hybrida cv. Mercedes, Gomaa (2003) However, the current work aims to detect the beneficial effect of NPK at 2g/pot and GA 3 application, as well as, their interaction on growth and chemical constituents of Cycas revoluta plant. 3-Gibberellic acid in the form of berelex tablets manufactured by ICI Co., England, as each tablet contains 1 g of gibberellin (92% GA 3 ), and was sprayed on the foliage six times with four weeks interval to run-off at the concentrations of 500 and 1000 ppm. Moreover, each level of GA 3 was combined with the dose of NPK at 2 g/pot form two combined treatment.
MATERIALS AND METHODS
The layout of the experiment in the two seasons was a complete randomized design (Mead et al.,1993) with three replicates, as each replicate consisted of five plants. All plants under various treatments received the usual agricultural practices recommended for such plantation whenever required.
Data were taken at the end of each season (September, 30 th ) as follows: Plant height (cm), number of the leaves/plant, stem diameter (cm), number of roots, root length (cm), as well as, fresh and dry weights of leaves, stems and roots (g). However, in fresh leaf samples taken from the middle part of the plants, photosynthetic pigments (chlorophyll a, b and carotenoids, mg/g f.w.) were determined according to Moran (1982) . However, in dry samples, the content of total carbohydrates (Herbert et al., 1971) , nitrogen using micro-Kjeldahle method (Jackson, 1973) , phosphorus colorimetrically as recommended by Cottenie et al. (1982) and potassium using flame-photometer (Jackson, 1973) , all of them as percentage were measured. Total indoles and total phenols (mg/100 g f.w.) were measured according to the method of Saric et al. (1967 Saric et al. ( ), A.O.A.C. (1990 and William et al. (1965) .
Data were then tabulated and statistically analyzed according to SAS program (1994) using Duncan's Multiple Range Test (Duncan, 1955) to compare among means of the different treatments.
RESULTS AND DISCUSSION
Effect of NPK and gibberellic acid on vegetative and root growth and chemical composition of Cycas plant on:
Vegetative and root growth:
It is obvious from data in Tables (3 and  4 ) that all fertilization treatments employed in this work caused a marked increment in plant height (cm), stem diameter (cm), number of leaves/plant and fresh and dry weights of leaves, stem and roots (g) with various significant differences in comparison to control treatment in the two seasons, especially the combined treatment between 2 g/pot NPK and gibberellic acid at 1000 ppm which recorded the utmost high means in both seasons. However, the superiority in the two seasons was due to the interaction treatment between fertilization with 2 g/pot NPK and GA 3 at 1000 ppm. These results are in harmony with those detected by Wazir et al. (2004) 
Chemical composition:
As shown in Tables (5 and 6 ), it is clear that the content of chlorophyll a, b, carotenoids (mg/g f.w.), total indoles as well as the percentages of N, P, K and total carbohydrates in the leaves were markedly increased as a result of treating with either fertilization treatments used in such trial. Combining treatment between NPK (at 2 g/l) and GA 3 at 1000 ppm registered the highest values at all, except for total phenols. This may indicate the synergistic effect of both NPK and GA 3 to lump their benefits for supplying the plants luxuriously with some nutrients and vital components that accelerate biosynthesis rate and lead finally to accumulation of more constituents in plant organs. On the same line, were those results Briefly, to obtain the best growth and highest quality from commercial point of view, it is recommended to fertilize Cycas plants with NPK (2 g/pot as a soil drench) + GA 3 at 1000 ppm as foliar spray six times with one month interval during growing season. 
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